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Abstract 

 

 

The main objective of modern livestock breeding is to find an efficient and a fast way to increase productivity and 

quality, and the application of technologies based on DNA markers have a great influence on the livestock and also 

contributes further to the mapping of the genomes of different species of economic importance. Past decade research 

carried out at the DNA level had a main goal: to identify the genes responsible for the expression of quantitative 

characters and the detection of places of interest, the latter becoming markers of DNA or SNP type that can be used in 

the selection process and improvement programs of dairy farms.  

In Romania, several studies were performed in order to identify the associations of the genetic markers with the main 

traits of milk production by Vlaic et al, (2001; 2003; 2005); Creangă et al., (1996, 2002, 2003; 2007, 2008, 2010); 

Bâlteanu et al., (2007a; 2007b, 2008; 2010a; 2010b, 2013); Bugeac et al., (2013a, 2013b, 2013c, 2015, 2019), 

respectively for the quality of meat by Carşai et al, (2009, 2010, 2013). 
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INTRODUCTION 
Several studies to date have shown 

significant associations between a series of 

mutations in the coding or non-coding regions of 

DNA (genetic markers) and diseases with genetic 

substrate or phenotypic characters of interest 

(external or production). The explanation for this 

phenomenon is related to the fact that mutations 

can affect the expression or the expression product 

of the genes that control these characters. In cattle, 

more than 80% of the qualitative traits are 

determined by autosomal recessive genes (Healy et 

al, 1996). Genomic association studies aimed at 

decoding the genetic substrate of quantitative traits 

and highlighted the involvement in their genetic 

determinism of several chromosomal regions 

containing functional genes. Using the information 

provided by SNP markers, markers for milk 

production were identified in cattle (Mai et al, 

2010; Cole et al, 2011), markers for meat 

production (Casas et al, 2000; Casas et al, 2001; 

Snelling et al, 2010; Snelling et al, 2011.  

 

Genetic markers associated with beef 

production in cattle. 

The candidate genes for quantitative 

character loci for milk and meat production are 

selected based on the associations that are 

established between biochemical or physiological 

processes and the respective quantitative character. 

Subsequently, these loci are tested as loci of a 

quantitative character (QTL). The aim is to identify 

DNA markers positively associated with different 

palatability characteristics. For example, genes 

specifying thyroglobulin, leptin, and calpastatin 

have been shown to influence the tenderness, 

juiciness, and marbling of meat, carcass quality, 

and body weight (Carşai et al, 2010).  

Calpastatin (CAST) - is located on bovine 

chromosome 7 and is responsible for the meat 

tenderness, this being one of the essential criteria 

for the selection of beef cattle, because this trait is 

desired by consumers. Studies have shown that 

calpastatin is one of the main factors that higly 

associated with fragility of meat because it 

regulates the activity of m-Calpain and µ-Calpain 

enzymes. These proteolytic enzymes are 

responsible for the breakdown of muscle fiber, 

producing post-mortem tenderness of the meat 

(Koohmaraie et al, 1996). Significant associations 

with meat tenderness have been identified in 

several breeds of cattle (Barendse et al, 2007).  

µ-Calpain (CAPN1) is a proteolytic enzyme 

of skeletal muscle, it is encoded by the CAPN1 

gene located on chromosome 29. In Bos taurus, an 

SNP associated with meat tenderness has been 
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